Introduction
In the mountains of Piedmont (north-western Italy) about 90% of the agricultural area is occupied by permanent meadows and pastures (187,000 ha; ISTAT, 2013) exploited by 7,800 livestock farms. Three thousand farms rear cattle and 50% of them are specialized for milk production. The number of dairy cows is about 19,300 (Sistema Piemonte, 2009 ), corresponding to 10% of the overall regional bovine stock size. The cows reared in these farms provide 9% of the regional milk production, which is almost completely transformed into dairy products (approximately 2,800 t -1 year, corresponding to more than 80% of Piedmont dairy production; Brun et al., 2005) . Currently, the production of drinking milk has little relevance, in terms of both quantity and economic value.
However, in Piedmont as well as in other Italian and European regions, both consumers and producers are more and more interested in drinking milk (especially when produced from extensive farms), to which they assign particular nutritional and healthy properties. Consumers are looking for a product as much as possible similar to raw milk, as shown by the spread of raw milk selfdispensers, whose success is not only referable to the reduced cost per litre. Moreover, milk from extensive dairy systems, being more respectful of animal physiology and welfare, evokes an image of nature, genuineness, and tradition among consumers. From the producer side the production of drinking milk has several advantages. Above all, it offers the possibility to differentiate farm production in order to deal with fluctuations of the demand for local products and with the reduction in wholesale prices, which sometimes drop below the balance between costs and revenues.
Furthermore, it reduces the capital immobilized as cheeses in maturing cells and the costs of labour, especially at the productive peak of the stable, and it may attract the consumers at the point of sale, prompting them to buy other products.
Producers' and consumers' expectations concerning drinking milk can be hardly met in the present situation of the milk industry. Milk is a basic commodity and its market value is largely determined by yields. Only a small part of milk value results from qualitative parameters (i.e., fat and protein contents, total bacterial count and somatic cell count) which do not hold the overall nutritional milk quality. The latter can vary widely depending on animal feeding regime, breed, farming system, milking procedure, processing after milking, etc. (Chilliard et al., 2007; Dewhurst et al., 2006) . Several studies have shown that feeding cattle with fresh grass or hay, if compared to feeding them with unifeed, silages or concentrates, confers high-quality fatty acids, vitamins and antioxidant profiles to bovine milk, making it also a more favourable food for human health (Van Dorland et al., 2006) .
The milk obtained from cows fed with fresh grass and hay from permanent and highly biodiverse meadows and pastures could be therefore proposed as a viable tool to both overcome the milk market difficulties and to improve the consumers' diet and health.
In this context the "Noble Milk" (Latte Nobile®) brand was born in the Campanian Apennines (southern Italy) in 2011, with the goal of promoting a new drinking milk production model. It assumed that milk produced by animals predominantly fed with fresh grass and hay has intrinsic characteristics that make it distinctive and superior (from both nutritional and health features) if compared to the milk usually available on the market. This innovative model has already been implemented in several regions of central and southern Italy, but it has not been adopted in temperate regions yet. In this paper, we present the first results of a project, funded by the Rural Development Programme 2007-2013 of Piedmont Region, which aims at adapting the "Noble Milk" model to Piedmont conditions, which are different in terms of farming systems, livestock management, characteristics of fodder resources, cow breeds reared and milk production and quality potential from central and southern Italian conditions.
The Noble Milk chains in Piedmont
In Piedmont, the farms potentially interested in the production of Noble Milk may be basically distinguished into two main types. The first type refers to farms able to cope with processing procedures after milking (e.g., heat treatments) and which directly sell their milk. Conversely, the second type refers to farms that sell their milk to dairy processing enterprises, such as dairy industries or cooperatives. For both types of farms, the project evaluated all phases of the supply chain, from feed resources to milk nutritional and microbiological features. In addition, we assessed the consumers' evaluation of Piedmont Noble Milk by triangle tests. All activities involved two small farms located in the province of Torino (belonging to the first chain type) and three farms located in the province of Vercelli (two small farms and the dairy cooperative to which these farms sell their milk, belonging to the second chain type).
The basis of the production chain: highly biodiverse forage resources
The vegetation used for hay production for stable supply and/or as fresh grass for dairy cow The first vegetation type is nutrient-demanding and typical of moderate slopes. The other two vegetation types are typical of south-facing steep slopes, which are subjected to strong temperature and changes in water availability, with moderate soil nutrient availability. All the vegetation types were characterized by high plant diversity: on the whole, about 340 different plant species and an average of 27 species per survey were detected, with a maximum of 51 species detected in a sub-alpine Brachypodium rupestre dominated plant community. For each vegetation survey we evaluated forage productivity and quality, which was determined both by qualitative chemical analyses and PV. Grasses showed good quality (average PV: 31) and species-richness (especially considering the high number of forbs).
From forage to milk: the cows and their diet
The four dairy farms involved in the project reared on average 20-45 heads per farm, among which 15-35 lactating cows, belonging to different breeds (Aosta Red Pied, Grey Alpine, Brown, Abondance, Montbéliarde),.Yields ranged between 4,000 and 6,000 kg per lactation, corresponding to a daily production of 15-20 kg head -1 per day (20-27 kg at lactation peak). During winter these productions were obtained with a ration predominately composed of hay, with limited integrations based on concentrates and/or raw materials (e.g., maize, barley) supplied for less than 20% of diet dry matter. During summer, cattle were grass-fed and only sometimes supplied with limited integrations of concentrates and/or raw materials. During spring transition from hay to fresh grass, the cows were fed hay and fresh herbage from farm permanent meadows either at different proportions, sometimes integrated with concentrates and/or raw materials, depending on the farm.
In autumn, during the transition from fresh grass to dry forages, the cows' rations were comparable to the spring ones.
